The analysis of three surprises of tribo-fatigue is given in this report.
INTRODUCTION
Tribo-fatigue is a science concerned with wear-fatigue damages and fractures of active systems of machines and equipment (Interstate standard GOST 30638) (Table1). An active system is a mechanical system in which any form of friction processes is realized and alternative load is taken up and transmitted through simultaneously (Table2). Wear-fatigue damage is damage caused by the kinetic interaction of fatigue, friction, wear and / or erosion phenomena. Tribo-fatigue is a new vigorously developing branch of mechanics that has emerged in response to practical challenges of machine building. It was impossible, from the standpoint of both tribology exclusively or mechanical fatigue solely, to make any valid assessment (theoretical or experimental) of damage, durability or limiting states of such specific active systems. Any failure of these systems leads both to significant material losses and breach of guarantees of people's safeguarding.
Table1. Methods of studying objects
Let us cite only one example. In the Soviet Union a unique turbine which had one 1200 mw power block was built up. Its service life was calculated for the period of 25 years. Only four months had elapsed since the beginning of its maintenance, the catastrophe took place: failure of the rotor (the diameter was more than a meter, the length was 23 meters) [1] . "Tribofatigue bomb" explosion -such was the name of the great accident given by the author of this work [1] .
S-1: TRIBO-FATIGUE BOMB
Fretting fatigue is the reason of complex (wear-fatigue) damage of the rotor. This phenomenon was known in science long ago but it never manifested itself so sudden and threatening. The point is that the scale of the unique project was large and the whole complex of mechanical, physical, chemical, thermal and electromagnetic processes that were evolved in the contact zones of parts under low (-20 … 100 mkm) fluctuating displacement of one surface relative to the other was combined. Figure 1 gives a total analysis of the problem. Figure 2 gives the results of extensive laboratory tests of an active shaft-roller system. We will draw only two conclusions.
S-2: TRIBO-FATIGUE PRESENT
1. The shaft has the endurance limit under bending σ -1 = 165 MPa. In case rolling friction is excited additionally, its resistance to fatigue does not drop drastically like in Figure 1 , on the contrary, it grows significantly with contact pressure increase up to 1000 MPa reaching the value = 268 MPa (growth 1,62 times). 
S-3: BACK EFFECT
Wear during friction sliding leads, as a rule, to considerable loss of fatigue strength of the shaft. Changes of fatigue strength characteristics of an active system and / or its elements produced by friction and wear processes are called direct effect. Experimental studies show that there exists back effect. Changes of friction and wear characteristics of an active system and / or its elements produced by alternative stresses are called back effect. Figure 3 shows the results of wear-fatigue tests of an active shaft/sliding bearing system (without any lubricant) over a wide range of the value changes of cyclic stresses σ < σ -1 = 320 MPa.
The main conclusion is the following. Depending on the test conditions cyclic stresses may intensify by 35 -40 % or slow down the wear. Experimental and theoretical studies showed that the main characteristics of wear and friction in an active system (limiting contact pressure, wear intensity, friction coefficient) depend to a large extent on the level of effective cyclic stresses excited by alternating loads. This dependence is called back effect.
2. The processes of wear and friction in an active system are essentially capable of changing the main characteristics of resistance to fatigue (fatigue limit, fatigue durability). This dependence is called direct effect.
3. In the second half of the XX century the fundamentals of micromechanics of scattered damage were developed. It was established in tribo-fatigue that there exist two specific sources of damage generating. One of them is governed by the contact interaction of structure components in friction, the other is determined by volume cyclic deformation. It appeared that damage interaction conditioned by both sources are dialectic: it may lead to both the processes of softening and the processes of strengthening depending on the real conditions of the work of the system.
There are more than 200 works in the field of tribo-fatigue [2] ; tribo-fatigue surprises are being discussed in many of them.
